Introduction
Although microorganisms were known to be associated with many diseases, but the relationship between microorganism and the disease was a matter of speculation. This was later established by Robert Koch. (1) Bacteria are the most abundant, living creature on the earth, the number and types of bacteria (2) (3) is enormous, the majority are free living and play a vital role in the economy of nature, in the circulation of carbon, nitrogen and other elements; rest are parasitic either on animals or on plants and causes a number of diseases. When microorganisms enter the body of human beings or animals, they multiply and produce a reaction. It is termed as infection. The reaction of body may or may not be accompanied by outward signs of the disease. However, the mere presence of microbes in the body does not mean infection because micro-organisms normally inhabit many parts of the body without invading the deeper tissues to cause disease. Many drugs or agents are used either to prevent the entering bacteria or to treat the disease caused by them. The part of the biomolecule being affected by the antimicrobial drugs is called receptor. Protein of the cell forms the most important class of the drug receptor. The binding of drug to receptor in various cases involves all known types of interactions i.e., ionic, Vander Waals, covalent, etc. In most such interactions the bonds of multiple types are important and are formed between the reactive groups on the drug and complementary appropriately oriented regions of the receptor. Thus the compounds having functional groups which can react with protein form potential drugs. If the atoms of the reaction species are not in proper special orientation they will not fit into the receptor site and will thus be ineffective. In order to have strong interactions between the compound and receptor site there must be proper spatial arrangement of atoms and compatible charge distribution.
Action of Antibacterial
The substances used as antimicrobial manifest their activity (4) in one of the several ways. In a general way one may view the possible sites of action of an antimicrobial agent by recalling certain features of the microbial cell. A normal living cell contains the multitude of enzymes responsible for metabolic process. A semipermeable membrane (cytoplasmic membrane) maintains the integrity of the cellular contents; the membrane selectively controls the passage of substances between the cell and its external environment and is also the site of some enzyme reactions. The cell wall proper provides a protective covering to the cell in addition to participating in certain physiological processes. Damage at any one of these levels may initiate the changes leading to the death of the cell.
(a) Damage to cell wall: Some agents may inhibit the formation of cell wall material in a growing bacterial culture with the resulting formation of protoplast. The antimicrobial effect of penicillin is attributed to its inhibition (5) (6) (7) of cell wall synthesis.
(b) Alteration of cell permeability: The cytoplasmic membrane preserves the integrity of the cellular constituents as well as the selective transport of nutrient into the cell; damage to this membrane may result in the inhibition of growth or the death of the cell. The antimicrobial activity of phenolic compounds, synthetic detergents, soaps and quaternary ammonium compounds (8) is attributed to their effect on cell permeability. These substances destroy the selective permeability of the membrane, permitting leakage of cellular constituents. cell. High temperatures and high concentration of some chemicals (e g., tetracycline, chloramphenicol (9) etc.) can bring about irreversible coagulation (denaturation) of these vital protoplasmic constituents.
(d) Inhibition of enzyme action: Each of the hundreds of different enzymes in the cell is a potential target for an inhibitor. Inhibition of energy supplying reaction may be particularly detrimental, many agents effect enzymes in their key path ways e g. the glycolytic system, the Krabs tricarboxylic acid cycle and the cytochrome system. For example, cyanides inhibit oxidase, fluoxide inhibits glycolysis and trivalent arsenic compounds block the tricarboxylic acid cycle. Strong oxidizing agent e.g., halogens and hydrogen peroxide, may damage cellular constituents to such an extent that they can no longer perform normal metabolic functions. For example, the activity of many enzymes depends upon one of their components sulfhydryl group, -SH, an oxidizing agent may alter this chemical arrangement and inactivate the enzymes.
Inactivation of certain enzymes may come about as a result of combination with some metallic ion such as silver, copper, and mercury. Its effect is upon the sulfhydryl group.
The ability of extremely small amounts of certain heavy metals, particularly silver, to exert a lethal effect upon bacteria is designated oligodynamic action; from the two Greek words oligos, meaning small, and dynamic, meaning power. The effectiveness of these small amounts of metallic ions is believed to be due to the high affinity of certain cellular proteins for the ion.
(e) Antimetabolites: There are some instances of inhibition (10) in which the initial lesion is interference in a specific biosynthesis. A classical example is the blockage of folic acid synthesis by sulfanilamide. One of the components of the folic acid molecule is p-aminobenzoic acid (11) whose chemical structure is very similar to that of sulfanilamide. The sulfanilamide competes with the paminobenzoic acid for the enzyme surface, thereby preventing synthesis of the essential folic acid. Many other synthetic processes can be interrupted by a compound, structurally related to, but slightly different from the natural metabolites. Such a substance is known as antimetabolite.
(f) Inhibition of nucleic acid synthesis: Certain synthetic chemicals and some naturally occurring substances are powerful inhibitors of RNA and DNA synthesis. The categories of substances inhibiting nucleic acid synthesis, (a) Compounds that interfere with the formation of building blocks of nucleic acid, normally the purine and pyrimidine nucleotides, (b) Compounds that interfere with polymerization of nucleotides into nucleic acids. The vital role of DNA and RNA in the normal life process of the cell suggests that any interference with their formation would seriously impair the cell. Substances that act in this manner are griseofulvin.
In general it may be concluded that agents who damage the cell wall in the cell membrane are bactericidal; those which interfere with an enzyme action are bacteriostatic.
Materials and Method
The ligands Pyrazine-2-carboxylic acid hydrazide (12) (C 5 (a) Escherichia coli: It inhabits human and animal intestinal tract. (13) These organisms are gram (-ve), nonsporing, occasionally encapsulated, variably motile bacilli, 0.5 to 0.7µm in width and 1 to 4µm in length, occur either singly, in pair, or in long chains. They sometime occur in oval or coccal shapes and occasionally as very long filaments, they vary from colourless to grayish white. E. coli is aerobic or facultatively anaerobic and is easily grown on common laboratory media. Although optimum growth occurs at 37°C, growth is also obtained over a temperature range of 10°C to 46°C. The resistance of E. coli to heat, in average for only a few strains survives 60°C for 30 minutes. E. coli is not only very pathogenic for either men or animals, but it is a major source of vitamin K (14) and in some persons a secondary source (15) (16) of vitamin B 2. Infection with E. coli occurs occasionally in the appendix and gall bladder wounds.
(b) Staphylococcus aureus:
The staphylococci are a group of gram (+ve), spherical bacteria that form irregular cellular aggregation or group like clusters but seldom forms chains when grown in liquid medium. The pathogenic staphylococci grow abundantly at temperature ranging from 35-37°C. They grow best on a slightly alkaline medium (pH 7.40). They are resistant to heat (60°C for 30 minutes). They are non-sporing, non-motile, facultatively anaerobic. S. aureus is a parasitic and pathogenic. (17)(18) The staphylococcus causes a wide variety of diseases in man. S. aureus is a common inhabitant of human skin, throat (19) and mucous membrane. It is also a pathogenic bacterium of milk. Bovine mastitis is an inflammatory and highly communicable disease caused by S. aureus. The most common type of food poisoning is generally referred as staphylococcus or staph food poisoning. (20) (c)Klebsiella pneumoniae: Kiepsiella pneumoniae called friend landor's bacilli was first isolated from the lung of a patient dying with pneumonia, is a normal inhabitant of nasal, oral cavities and the intestinal tract. (21) It is involved in respiratory and some supportive infections. (22) It is a gram (-ve),non-sporing, non-motile, facultatively anaerobic rod, 0.3 to 0.5 µm in width by 2 to 5 µm in length, growth occurs on usual agar media between 15°C to 40°C, with an optimum temperature of 37°C. K.
Pneumoniae is present in less than 5% of all normal human respiratory tracts. Pneumonia by K. pneumoniae is highly fatal.
(d)Bacillus pumilus:
It is rod-like in shape, with zig-zag twisting, 0.2 to 2.5 µm by 1.32 to 7.2 µm. Gram positive, found in moist soil (23) and sewage.
(e)Bacillus subtilis: It is rod-shaped, 0.3 to 2.2 µm by 1.27 to 7.0 µm. Majority motile flagella typically lateral. Endospores formed, not more than one in a sporangial cell, gram (+ve), chemoorganotrophs. Commonly found in soil. (23) NCBI No, ATCC No and NCTC No. of test organisms used in experiment are as follows.
Techniques Used for Bacteriological Studies
(a) Sterilization: Different methods have been adopted for sterilization of the apparatus used according to the type of materials to be sterilized. (ii) Chemical methods:
i. Bactericidal agents, ii. Bacteriostatic agents, iii. Disinfectants and antiseptics, iv. Germicides, v. Antimicrobial drugs, vi. Antibiotics, etc. Of these moist heat and dry heat method were found suitable for this work.
(b) Measurement of bacteriostatic action
For the measurement of the activity of disinfectant or bacteriostatic agents, the first requisite is the standardization of the procedure. To express the bacteriostatic or germicidal activity on a numerical basis; numerous procedures have been developed e.g.
i. Liquid media assay or dilution method ii. Agar-streak method iii. Diffusion method iv. Turbidimetric method (24) v. Agar plate method vi. Phenol coefficient method
The most suitable one and adopted in the present study is given below:
Cup Plate Method
Agar-plate technique was employed for the determination of antibacterial spectrum with some modification by cutting cylinder of 8 mm diameter in agar plate in place of paper disc, nutrient agar medium was used. Method involves the following steps. (i) Nutrient media: Many different types of culture media have been employed in the study of bacteria, but most of well known heterotrophic species (those bacteria which requires one or more performed organic compounds among the materials that are used for food) will grow in peptone or peptone-beef extract medium fortified if necessary with sugars or with specific growth factors. Various nutrient broths (25) were used in the laboratory for Licensed Under Creative Commons Attribution CC BY growing bacteria; peptone-beef extract broth has been found suitable for the study.
(ii)Preparation of experimental broth: The nutrient medium consists of peptone beef and is prepared by dissolving the following quantities (in g) of the specified ingredients in sufficient purified water to produce 1000 ml of medium. (iii)Procedure for assay: This method depends on the diffusion of compounds from a cavity through the solidified agar layer of a Petri dish to an extent such that growth of the added microorganism is prevented entirely in a circular area or zone around the cavity containing the solution of the compound.
The measured quantities of the cultures of the test organism (0.2 ml per 100 ml) were added to heated (nearly 45-50°C) medium and the inoculated media was immediately poured into the sterilized Petri dishes to give a uniform depth of 3 to 4 mm and then allowed to set on an even surface. There after it was transferred to a refrigerator maintained at 5 ± 2°C (to minimize the effect of variation in time between the applications of the different solution). The prepared plates must be stored in a manner so as to ensure that no significant growth or death of the test organism occurs before dishes are used and that the surface of the agar layer is dry at the time of use. The test solution of Pyrazine-2-carboxylic acid hydrazide and its hydrazones derivatives were prepared by taking their concentrations, 1.0 mg/ml in dimethyl sulphoxide (DMSO) and 0.2 ml of each were poured into the cups made by a sterilized cutter. All Petri dishes were again put in the refrigerator for at least one hour in order to allow diffusion of the solution and then transferred to incubator maintained at specified temperature ( (1) Zones of inhibition (mm) are the mean of three experimental observations.
Results and Discussion
2-Pyrazinoyl acid hydrazide and its hydrazones with different aldehydes were screened for antibacterial activity. From the data it is evident that all the compounds studied are inactive against B. subtilis and their activity is in order K. pneumonia> S. aureus > E. coli > B. Pumilus and among hydrazide and hydrazones the most active compound is PAH-MSALI and least active is PAH-Fural.
